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(Translation of the cfted prior art) 
Japanese Patent Laid-open Publication No. Sho50-74660 

1 . Title of the Invenfion: PROCESS FOR MOLDING AN ARTICLE IN SANDWICH 

Applicant: AsaN Dew Co., Ltd 

Inventors: AWoYaaike, 

Hiroshl Kataoka, 

TooruTsuchiya, 

Takashi Nagahara 

Laici<)pen Publication No. Sho5C^74^ 

bate of Laying Open Jme19, Shdwa^ (1975) - 

Patent Application No. Sho48.122861 

Date of Fifing: NcvefT±)er2. Shcwa-48 (1973) 

Z ScopecfClaiim 

A method fior molding a sandsvich-type formed body comprising a core resin or 
a gas and a thermoplastic resan encapsulating said core resh or gas, whereh said 
method comprishg the steps of. 

injecting a thennoptestic resin into a mdd cavity; 

filling said mokJ cavity wlh said theimoplastk: resin; 

injecting thereafter uider pressure a core resin or a gas while expelling sad 
thermoplastic resan oU of said cavity 

3. DelaitedlJesoplion of the Invention 

The present invention relates to a process for mokfing a s^xJwfch-forrned body 
having an outer layer, formed from a thermoplastfc resin, and a core resh or a gas 
encapsulated thereia 

Generally, a sandwicl>fc)rTT>ed body rr^ade of a polymer resin has a vari^ of 
features such as strengtK weather resistarKe, decoration and economy, and 
thereftra. there is a demand for various types of nndUing methods appropriate for 
specific ot)fecb*ves. As a process for mckSng a sand^ich-fbrmed body, there are 
descrptions of b>ask: process for nmokfirTg sarKiwidvlbrmed txxlies in U.S. Patent 
2.996764, and British Patent 1,156,217, Belgian Paterit 756,570 and others dsctose 
spedfk: mofcCng processes. These mofcfing processes have various drawbacks, arxJ 
for example, there ar© problems in adjustment of thickness In a surface material and 
a core material, tweaking of the surface layer which is likely to occur v^hon the core 



material is a foamed fBsh. and insufficient rTK>ld reprtxJucibility h the surface material 
when the core material is a foamed resin. The present invention relates to a process . 
for mdcfing a saridw'ch-fbrmed body where an improvement is made in such 
prottems. 

The present invention is a process comprising steps cf injectirig a thermoplastic 
resin into a mold cavity; and then injecthg a core resh or a gas to produce a • 
s»Tdwid>formed body oonrfcprising an outer layer made of the themrx)plastic resin 
ar»d the core resin or gas corTtained therein, wherein after the mold cavity is filled up 
with the tfiermoplastic resin, the core resin or gas is ir^eded into the nxrfd cavity 
whil© the thoTTKplastic resin in the mold cavity is dsc^^^ 

One embodiment of the preserTt invention where the core resin is surrounded is 
explained with refierence to the drawings. Rgure 1 shows only a part that relates to 
the present invention of a molding apparatus for explaining the present invertibn. 
Rgure 2 ^ 3 show a part of the nTKAfirig proc^ 

Rrst, a oock valve 8 at the tip of a Irrst extnjsion cyl'nder 1 of an injection 
mokfrtg machine (only a part of wtttch is shewn h the figure) is dosed, and a volume 
defined by a teck-fkwv prevention valve 7, a movable mandrel 5 arxj a cock valve 8 
is filled with a thermoplastic resin 11 plastidzed by a screw 4 provided in a second 
e)drusior»(^ir>derZ At this stage, aflowchamel inside of the rrovabte mandrel 5 is 
dosed by a back-flew prevention valve 6, whereby noandrel 5 moves back with a 
screw 3 in an anDount oorrespording to the amount (of the themr>oplastJc resin 11) 
filled On the volume). The volume defined by nxjvable mandrel 5 arxl the proximal 
end of a screw 3 is then filled with a coreresin 12 t3y a screw3. In anotherwords, the 
themioplastic resin 11 and the core resin 12 are stored (or accunnulated in tswo 
chambers provided in the sanne system by movafcte mangel 5 without being mixed 
together. When the prescribed amount of thermoplastic resin 11 ard core resin 12 
ae stored, screw 3 is advarxsd to injed these resins into a rnddcav^ In the step 
of rjec&n first the themxplastic resin 11 is hjeded Ho mold cavity 9 by a 
resistance provided by ttie channel vwthin the movable mari*el, and the cavity is 
fined with the rest! 11. IJpon the mold cavity being filled, a v^e 10 connected to the 
mold cavity is opened and a core resin 12 is injected into the cavity v^ile the 
thermoplastic resin 13 is bang expelled through valve 10 out of the cavity, whereby 
there is provided a sandwich type nrxDlded artide having a surface layer made from 
the thermoplastic resin and* an inner core 15 made of the core resia The 
thernK)pla5tic resin expdIedcKjt of the cavity rnay be intro^^ mold 
cavity to mold a separate molded txxjy 16 or may be recovered for reuse. Valve 10 



may be a valve N>hidi Is opened by a pressure with vvhic*i the cwb resin Is hiected 
cr a Ihh hole through whi* the theriTK^ 

rrioJd cavity B fined with the themioplaslicresia • 

ihen^^rasn.acorereslnc.gasis^^^ 

thefTTKplastK. resn wrthin the rnold cavay is expel^^ 

w,th the thenmoptestic rBsin^^^eby thereprodLx^bly crf^ 

better and the siifac» skin Is not broken by the rare rriatera 

.rJ^^ '«snn the present invention means a thermoplastic resh different 

from the themiopbsbc resm for tte l^iTSi,.,^^ 

foamhg agent, a Ihernxvlastfc resin and the like, and the gas mearis ar r*^ 
carbon dioxide and the Ike. TTTe most preferable material for the cotb 'resnTa 
thermoplastic resh containing a foaming agent or various fillers. 

Exanpies: 

A mokted body of 200 X 200 X 10 mm was moWed by using the moWinfl 

machrie shown h Fipure 1. The gate was a central dired gate, and exhaust ports fix 
displacing the thermoplastjc resin cut of the mold cavity were provided on aU sides of 
the mold cavity, the ports being small holes whfch permit the displacement (of the 
themrioplastk: resin) irder the infedion pressure of the core resin Polystyrene 
•Styron #47(r (proAic* of AsaN Do«v Co.. Ltd.) was used as the thenTK)pl^ 
and a mixture of Styron #470 with 4% by weight of afbaming agent azodk^ 
add amkJ. ^^«s used as the core resin to obtain a sandwidvformed body havTO a 

flat and smooth surface and a core of a foamed body by the method described 
hereabove. 

Brief Description of the Drawir^ 

1 shoNvs only a part that is related to the present inventfen in a mokJing . 

machine for the desaiptfon of the present hventk»x F^ures 2 and 3 show a porti^ 

of the nrxjliSrig process using the machine shovvn in Figure 1. 

In the Ftgures. numeral 1 denotes a first extmslon cyfinder. 2 denotes a secorVd 
extrusmn cylinder. 3 and4 denote screws. 5 denotes a movable mandrel 6and 7 
denote back-flow prevention valves. 8 denotes a cod< valve. 9 denotes a mold cavity 
lOdenofes a valve. 11 and 13 denote thermoplastic resins. 12 denotes a core resin.' 
1 4 denotes a sufaoe of a thermoplastic resin. 1 5 denotes a core of a core resin, and 
16denotes a rTK)lded txxJy. 
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I cer% that I am fluent h Englis^ and regularV trans^ 
and I futher certify that the attached Engfish^anguage document made by me is a 
conned translalkn of the Japanese-Janguagp original document, Japanese Patent 
open Put5licatipn ^to. Sho5074660 (Date of Layhg Open: 



Signed this 9tn day of Novembo; 1 998 et Tokyo, Japan 
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